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Abstract of JP1 0038807 

PROBLEM TO BE SOLVED: To provide a plastic 
discriminating method and a plastic 
discriminating device that can discriminate sorts 
of waste plastic without complicated processing 
to obtained data. 

SOLUTION: When waste plastic 1 placed on a 
belt conveyor 2 is conveyed into a specified 
position, laser beams are applied from a laser 
device 3 and spectrally diffracted by a Raman 
spectroscope 4, and a Raman spectrum is 
recorded in a recording part 5. Data of the wave 
number of a plurality of Raman lines and the 
relative intensity value of the spectrum in that 
wave number is extracted from the spectrum. 

The extracted data is compared with standard 
plastic sample data, previously measured and 
recorded in a database recording part 7, by a 
comparing part 6, and the result is sent to a 
discriminating part 8. According to the 
discriminated result, an instruction is sent to a 
sortor 9 from the discriminating part 8, and the 
waste plastic 1 is sorted to specified places. 
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ENGLISH-ABST: 

PROBLEM TO BE SOLVED: To provide a plastic discriminating method and a plastic 
discriminating device that can discriminate sorts of waste plastic without complicated 
processing to obtained data. 

SOLUTION: When waste plastic 1 placed on a belt conveyor 2 is conveyed into a specified 
position, laser beams are applied from a laser device 3 and spectrally diffracted by a Raman 
spectroscope 4, and a Raman spectrum is recorded in a recording part 5. Data of the wave 
number of a plurality of Raman lines and the relative intensity value of the spectrum in that 
wave number is extracted from the spectrum. The extracted data is compared with standard 
plastic sample data, previously measured and recorded in a database recording part 7, by a 
comparing part 6, and the result is sent to a discriminating part 8. According to the 
discriminated result, an instruction is sent to a sortor 9 from the discriminating part 8, and 
the waste plastic 1 is sorted to specified places. 
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lOnm, SftOjgL^KigCl 2kHz, 1 3m 

W-CffiV'fc. r©l^— !f3t*Bfi*tLT»WlteflR«t 
LT, «tf»a.3fcSr 7yf7^W (H^-f) Srt)-U 
■C7W^3fcS4-C5»tb, tfttUagfc LT)S^ffl3t« 
(0^-Br-f) SrfflV'T»gL3t^Sr®l^b7t„ 
ftSL^3SB©ffl)£l-lt , ''Vk7 u-if 3t®M#t t mm b 
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4 £ A * ■* > £ -erTMift tfyftt &£ It7-7V 

h^SrailSLfc. 

[0028] :®J;3 w— 

^L-CSJ^SrfTP^-h^Sr^ffl-rSi:, 

#££ 14 5 r i: ft < 91 5 V '#0r4?«fti4 S r <fc £*4? § 

5 . 

[0 0 2 9] i p|Cja#^55®’C‘7^>'^-^ 

* V^mfttZb, «£4*S«)feol&*£|IIiB4?f 

5. fin, m\m 

•c#<owiisfwwjSr-r5rt^-e#s. *33. *H2fe 

OJg|i4?l4, h/p£®®-fSfc*Ol5f)jg)fc 

iuiil. 0 6 4/imWia^^^fflV'fc^ *3§^ 
ttift/MBIS d b &< 0 . 7 [i m~ 1 . 6 11 mWafijUfl- 
So 

[0 0 3 0] r<7)J;p^L,-C6a<Z)^fe]^)|sHiov'-C7 
h/w-Srjffl^Lfc^Sr, 02 (a) ~07 

(a) »C^1- 0 *fc, @2 (a) — 0 7 (a) (DZtl? 

zum?7 *tv9 srnicov 'T 7 ▼ 
h/WS:8J£Lfc*§m&0 2 (b) ~0 7 (b) 
r^e>02 (a) ~07 (a) , 02 (b) ~ 
07 (b) 14, St«tCticm" 1 §r^ta:ICL.-C7-7V'>7 
bfc^U ®ttlctt»SL3t<0ffi»^affi$r^1- o «T, 

0 2 fr e>0 7 z 0 

[0 0 3 1] 02 (a) 14, jfc&tWS 1 tlt7By 
^-7(07777':^ h/V'£8lJ£Lfc&;i:-e& l 9, 

02 (b) 14, mm7'?x , ?-7*Kftt Lxrtvx’ri' 
y (pst) ®77-y7^ h/v^SI^L-fcigStfe 

So 02 (a) 4?I4, 0*<OA’ , B’ , C’ , D’ , 
E’ , F’ , G’ , H’ V*+&&lZ7'7ymi%-btl 
So tit, PST05-7y^ h/PSr^Lfc.02 

(b) 4?»4, 01>CA > B, C, D, E, F v G> H4? 
^1-»[fcU:7^Vi»dSS)5o 0 2 (a) 454440 2 

(b) (DA b A’ A'bHtH’ 44?£*fj££-fr4:Jt$it' 
Si:, •€-©tf , -^-COSt^M5ff^U<, 

«tt'-S:Sr^fo l ■Itfr'iX, S 1 IIP 
STffc5iWJJ)i5„ 

[0032] 03 (a) 14, *WffS 2 t L4T5£$<0 
h7W£8J£Lfci£m4?fc9, 03 (b) 

14, ®&-77* s f-vt&.Vtb LTMMA8fSB (PMM 
A) <D7^'y 7,^ b/P$r9J3£L7tijS;&4?fcS. 03 

(a) 4?I4, 04•roA , , B’ , C’ , D’ , E’ , 
f’ , g’ , h’ , j’ ?7Fi-&mz7-7ymtf%-bti 
S» 4fc, MMA«JSMc 07-W^^<^ h/PSr^Ufc03 

(b) 4? 14, 0^©A, B, C, D, E, F, G, H, 

1 x^t^mt^^ym^bZo 03 (a) 4341403 

(b) <DA b A’ A'bJirJ’ t 4?£*fJfc$444:it»-f 
Zt , *©l^*4WR»!W*»«?L<, *fc€-t p -? 

iV'-aSr^-fo LyttfSo4:, S2liP 



MMA4?feSi*iJS'J;*ixS. 

[0 03 3] 04 (a) 14, jfc&ifcftS 3 b LTefe^ 
i|Ofa-/077^'<)' bA'&$Jj£Lyti&&-4?fc 

y, 04 (b) 14 , tx^y^ 

3-yy (pe) ©7vy^^ hypSrSJittytigm-cfo 

Z . 04 (a) 4?I4, 0'f’OA’ , B’ , C* , D’ "C 

47i, PE©?^^ 
^9 h/P*^Lfc04 (b) 4?I4, 0'FOA, B, C, 
D-?7f(-tiSimC77’ym i bZ' 04 (a) 454T404 
(b) <DA t A’ i‘bDiD’ $4?&#J&$-£4:Jt&-f 
Zb , -t<y>l?-*<oa£&flS|3:l£«?L<, t1t$rV-9X 
©S^SSftfciV'-SSr^fo LfciSoT, S3I4PE 

[0 0 34] 05 (a) 14, jfcfttWS 4 i L4T:/7;* 
f-s ^^©?7y^ h/i'£8J^L;fcii£;&4?fc9, 

05 (b) 14, UTjKy*^ 

— h (pc) (Dj^y*'*-? h/ySraa^uiiie^'CS) 

5. 0 5 (a) 4?I4, 0*<DA’ , B’ , C* , D* , 
E’ , F’ , G* , H’ , J’ , K’ , L* , M’ , 

N’ 7^ feftS. *fc, PC©7 

-ry7^ J‘A'fc3j*Lfc05 (b) 4?I4, 0'pOA, 

B, C, D, E, F, G, H, J, K, L, M, N4?^ 
■r«*l Z77’ymt>ihZo 05 (a) 434OS05 (b) 
<DA b A’ ^bNtN’ 1, 

*(d (D®.&mz\$ ! $ b < , £fc=g-twe<oft*f 

3®St.<tV'-&'Sr^-r„ LfcASoT, S4l4PCCfc5 

[0 03 5] 06 (a) 14, *)JiWS5i:LTt'-'- 
>\'7-—-7<D7'*yx'<9 h/PSraO)£Lfcl^Sl?&y, 0 

6 (b) i4, mm^xryttmbLrmitte/w 

si (pvc) ©7^y^^ F/ySriijjtufci&i-ea!) 

5. 06 (a) 4? 14, 0*<7>A’ , B’ , C’ , D’ , 
E* , F’ •V7tt-&&l£77’ym*%-btlZ. *fc, P 
VC©77y^ b/WSr^Lfc06 (b) -CI4, 04> 
<7)A, B, C, D, E, F-C^-rgc^t^-^^ill^S) 
•So 06 (a) 434^06 (b) ©AiA’ ^bFt 
F’ £-C&m£-frT)t«1-S£, *<DV-V<D : >m.t' 
I5IS^U<, 

to LltaSo-c, s SttPVC-C&St^JSiJ^tlSo 
[0 0 3 6] 07 (a) 14, 5l5ja)^)|SfS 6 b btSfe© 
fa-^©77y^^ b/w^SiDtLyiii^m-cfcy , 0 

7 (b) 14, mm77Xt7?PWbLXt7uy (p 
TFE) (Dj-ryT-^t h/PSrSS^UytieS'CfcS. 0 
7 (a) -CI4, BH’CA’ , B ’ , C’ , D 1 , E ’ , 
F’ ^t^-M^^ym^biXZo tit, PTFE 
©77^7 b7V'Sr^Lyt07 (b) 4?I4, 0^(0 
A, B, C, D, E, F-C^i-St»lC5-7Vi»A3fcS. 
07 (a) 334tF07 (b) ©A bA’ i'bFiF’ 4 
•esrms-artittJE-tsfc, t<D\f-^(Dim^mt^ 
L< , ^fc^e-^-COft^S’txkV'-StSr^-t. L 
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fcriSoT, S 6ftPTFE-C$>5i:¥yS'J$ix£„ 

[0 0 3 7] r©4 5K0 2~0 7£T©;H4W)'b, 
y-y'SX^? HH4, ^©7"^ HW^bll^EB^-?:© 
i ^©tfrF-tffcA'O, IK*-:* 

*©S!f#©«rtS&i9&bfrLTt'3. ^ 

#d 5 5fc&£>77* i ? 1 7^©7'7^;*^:7 h/i'iiMfiWiS 
Ss©!***©;^;? Y^b^VcMLtZb, 
?*f-y*©§j?#©lWjtas-etSo r4x£&*&77* 
Msm-cfmm’79xry9 

oj|ftta*«wc# s» 

[0 0 3 8] Jfcfc, ^Slt«!lcS<5<*i£ 

Srrtif>©7- =f--9^<—7, 

fra»j«:Rwu *\,xit*e>¥mts*imma>mB 

ZMWtZo 

[0 0 3 9] tt, 7 ? “^^-^S2®gC7lcSE®$ix5 
75 * fy * «**#©?*- © ffr £#«£0 8 
43it)'0 9£fflV'T&9]-f3o *Sp7?**-y*»WA 
©77>7^ h7HrBBlK^Lfc#iltC»*L (2 
1) , (22). ff £*§& Sr El 8 

(a) l^-f. fcfc, [SSNJt(D7-rV^^^ h/W©$& 

-a-tc^^;? M'fcitltrt-S *#!**&*«©■?, i©7 
-*a»bttffl«©*ffl*fcJ:a*-7lEy h 2> 
(2 4) . ^^fcLTttHRfctf*#*©?^:/* 
^"CiteV'KSc^Kle©^^^ bA4Uii :*7±y Htttf 
5£ia*#*W\, 1tbtt£, 1 9 0 0 c m -l ~ 200 
0cm' l ««ffl^^^ hA'3ftft**7-fcy Hfii+Sr 
fctffflfcUf'. tVt yh««rH8 (a) 9K0EMI (3 

0) t^riSfc-JSlIiU r©ffl£U:©|«#$ :*hfe 
K£l«©ftW£ii*5. £©«£, 7-7>»©ffcK&jl 
oltSfcJbfc, 7-7>*-i;7 h/H^btf-^frttffll-S 

(25) „ r<Df-^Sr®8 (a) <Hc v x ~ v 12 |C^ 
to fcffl-TS *-*©*«, 6~1 O&SAtfffSL 

\>\ ^LT. # 

HffcMi/' (I I) , »' (i) , «i (b) . »V' 

(w) ©4*Hre**ttrt*fT5 (2 6) . 08 (a) 
©*^:7 hTMcS^ttttSrbfcttliW:, *-*v 2 (3 

1) tt, Sfcttlt s s-CfeO, v x (3 2) , v 6 

(3 3) , v 10 (3 4) 14, s Xh •) , v 

8 (3 5) , v 12 (3 6) 14, -t L 

T, 0l!3©t^— ^v 3 , v 4 , v 6 , v 7 , v 9 , Vuii, 

14, £mW*t7Xtyt'$m?tlC®8 (b) IC^-TJ: 
5 *-»-££«> btvT, f ? -^^-^IE®lfe7|cfeg 
StlS. -je^lwtt, 

SHI? Sr-^A/-? til/'. Z(D£?\zLX&%temmt7 
xty?#,mc'2\,'X7 ! -fi'<-A&ftf&tZo fil±© 
K.egt‘09(7)ffij»2 3-CH*nfcw4xbO#«S (2 4, 

2 5, 2 6) (4, m\<»)tMtUQX'fit>tlZ>o 
[0 0 4 0] &[c, it«^fc4UWJ©¥l(i£01 0 454 
VHl 1 fcflUr'-CBWW S. 



h7USr01(c^Ufc^B-C®3tUT (4 
1) , S2»&5|;:iE&-fS (42). aj£i8S$:01 1 
lc^1- 0 Z<Dt-9\CMLX 
|5l8fc*7-fey MB (5 0) Xty-ty b^lfSrftV' 

(4 4) , s,~s 9 ^[liUt (4 5) , $bK 

(4 6) Sr^oT, t-f^-xbtt&tZ? 
^>M(ote&bz<Di!L&xtom*tfV7 ! -fiZx'<{' t 

/w^brtttj-fs. 01 ni:? , -*-ci'-*<fttH*jj:i« 

*tttt£ffofc*S&»4, s 7 (5 1) s X 

fo*5, s j (5 2) , s 4 (5 3) , s 6 (5 4) , s 
8 (5 5) , s e (5 6) 14, s 2 , 

s 3 , s s (4, m^ttl-tw-Cfe$ 0 rco^ic, t — 9 s<— 
*ie®®7;6»b7-^-;*£)i&$mttL. (4 8 ) , 
jfefcKttswf'-^irJtttLT (4 7) , SSSfcwms 
8^&Zo £l±CO|ft^-e0 1 0©5fc8M 3-CffiStlfcr 
nbWfK a (4 4, 4 5, 4 6, 4 7) 14, 0 1 ©Jttfc 
SB 6 X'fttiixZo ^JS'JSP8-C(4, ^W(sfS©5 ! -)'t 
&m&f7 yfv 9 W©7“^ <Dtt&1£%<Dt'<X : & 
gltttoi tat, £ftb©Jt«^STfcf-?©-&©g 
a^JSV'bOSrSU'WLT (4 9) , »9J«9HB^ 
So r<D*-j£(c4iJ0 2 (a) — 0 7 (a) iC^Lfcjfc 
ftlWS 1~S 6©77>7^ bA'SrWJ-CtS. 
[ 0041 ] jttt 

3oiUWJ©3MIl4, 

%m.x%z 0 

[0 0 4 2] 7 7^4^ HM4, h7W 

©£5K7n-K-ef4&V'©-C, $)KK@:t©#£S$: 
l:77y->7 bi:V'5*Si»i:L-C®bft, 
b/WDl$0S[£, LX, -t©**j» 

(9-vvfc) 

Lfcaso-c, 

ffl, ^SJt»l-S<5<*jfe*fflVN5ri:AS-ef 5 o *l 
T, 7-7>^coSIS454:U'^0K»-Ccoft»®S(aSr* 
h7Wd>btttUL, 

77 7fy^©?7 V«|© 4 O't ©S 

»7?©ffi»^S(Bi:^tfc«-r5t, ajS/47-^toaSr 
•fr-f fc«PW»l7? 7 i7 ©ig»©(s]^s-ct 5„ 

[0 0 4 3] £l±gfc9!L;fc < fc 5(41, 
S«-CSStto7?^^7^©^9JasT#5„ *fc, 7-7 
^»S5U4-a©3B3tm^-e&?), %UtZ$Lmz.b<D®. 
s©(t^fe5d'-ewj-f-5fc©, 

®33’C$3-o-Ct>4V'„ LftiJS-ot, 02 (a) ~0 7 

(a) ©ai£-ef4, 02 (b) ~07 (b) nmmxt 

^T, ®!®u— !f)t©®SSr 1/2 0 (CUTS Nit Sr® 
< UfcaW-CtlWIKnJt-C# 5. *fc, 0 2 (a) ~ 
07 (a) HW©l/5 08S©SN 

itwbwf’b, 0 1 o So 
[0 0 4 4] tit, &&X$)Zgsm®>7 l ‘9Xty?<DW 

»j«it z s & 1 1 z <r>xht%t£±m&mmtibtt 

t ®#-rs&SdS/,e<, ^©7-7^^^^ V/V 
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M$*©fc5»»©*Mfcvc<>4v\ r<ost-i4, # 
ftSgcoftfc 9 \z 1 £fcf4«»<o&fi£3i§$-14S/<>' K 
:v\, ;© 4 o Ini'S iftSU® 

i%t>4 9fiffl*<ot><o£)BV'iil4, $ bl^JSUOSS® 
(k^Srias-et, 1thZ.fi, lffcftlSfcll 0. 1U> 
SftcoWJ^'BrtB-efcS, tiblc, 3t7r-r^SrfJffl 
LT V S»coW«rl^^|^?nji9)5£i-5J;5(-Lrt«t 
V'„ r<04 5£i'SiWBU)£S<oft±£l2]S;iias-et 
S. 

[0 0 4 5] 4fc, ftiZMftftlBhlBiXy-yyX't? b/\s 
* mi-ih, ££1-S3bt<0i**[iHrctS. Lit 
ii'sX, ^«(07 , 7^f-5'^WJ^ife*5<tU t 7’7^^ 
y^JS'Jgfi-ett, ^ix, gtfk 

fix?£< <offc|sHo£jsijas-et s. 

[0 0 4 6] (i$ 2 OUfficDJgHi) $ 2 coHJS^fi 

14, Y^tm^yx^yV&MfOtt 

KSrffiHB0fcSrfflV'Tff5#^l-oV'TliiK-rs„ y-? 

h/K09J£i4l2 l )c^ tit^K-C® l <Dnm<D 
fl^tlf^KSJiretSo Litifio X, *(0|**fB*l&l)l! 
m®TZ>o *45, (X)ttt, 

[0 0 4 7] 

[»1] 

f(X)=J S(Y) • D(Y-X)dY 

SrV'O. r:t?« X«r&&i: V ytWft 

( D7^YX b/KOKH&SrS (X), 

^ h/KDB0»£D(X)i1-5. 

[0 0 4 8] 4i\ 5»-*^<-;*lB«aB7k:ffi»i*axS 
■fy^yZ %m &m<Dy- ? ^-*<offt6£3MI£0 8 
(a) 4541*01 2S:fflv'TiftM-?-5. mm^yy-^-y 
?Pt$fA<D ! yyyx-<y h/w£0l Ic5f LfcSSS'eiai^ 
t (6 1) , r*xSrtB®eB5(iE»-r5 (6 2) . N& 
^**08 (a) (c^-r. miommoMi&bmmic, 

Z<Dv ! -fifrb1tkm®<Dftmt)iC&Z*y-ty t'fcjg# 

i*S (6 4) . *y±y H0£08 (a) *l;:®*8 (3 

o) -e^i-4 5*— isfit v z(Dma 

{££l&(0#?#fSrii®So ZtD&lz, yyytfUD&.S.&E 

■ohzizmz, mi<DmM<DMmtmmzyy’yx-<? 

b;\'1>'byi-?&&M-t2> (6 5) . rcof-^&^S 
(a) ^(c Vl ~ v 12 lc^1- 0 &ffii-Sf-:7<o&l4, 
6~10^ead5^tv\ *-VC, ZtV<b<Dlf-f& 

VcL1ty—?\Z-fZ> (6 6 ) „ y-f"<-Xizmfe<nW 
5£B«<0-r^TOffi4rE®U-Ct><tV'iS, 
fcgE®r^tx-*$r'>/j i<-f*fc»K» ••MM'S*' 
-*14*^ hyK^t°-^ffi^e>^7-fey His-ewB 
»ra©Hii*Sria*#* U'. r*xfe<0?-rv;x^ 
h/woWRftflMBJWi, 4MUP^?^y^K»ri:K 



®», oxv i F'-9'<'-xt&m7Km 

®$*xS (67). Z<7>i?\zLX&&t£®m7yx?- 
y*$m (cov'-Cx-^^-^Srf^figl-^o 1212(0® 
*86 3-Cfflt^ifcr4x6<0^)« (6 4, 6 5, 6 6 ) 

14, 12 1 (OjfcftSB 6 -Off frfxS. *45, 

fci*K, -T-<T<oSiS6:(OlB»5®a«Srf8t»(kUrfB®U 

rfc 4v\, 

[0 0 4 9] &fc, lt»45 4UWJ<O3i«£01 1454 
t*0 l 3&fflV'T!ft9H-5o Sco 

yyyy.'Z? h/u-Sril (7 

1) , fe®»5lCffi«rfS (7 2) . »£t&S*B9 1 1 
IC^-fo Z-(Dy—?lZttLX, *r— j"<— ;*fNc< 0 #KB 
bffl&\ZLXZ-7-ty MB (50) X*7ty h*lgg£ 
fTV' (7 4) , M—9 s x ~ s e £tltil VC (7 5) , $ 

bizmmt (7 6 ) «rffv\ y-t"<-y'tit&-tzm 
mty-fZX'*? bsi'frbttiM'tZo Z<Dmz, y- 
j"<-xtE.m%l7frby ! ~-f'<-x&fMK%iJ>-tiiL (7 
8 ) , *^JK!|sfS(Ox“^i:(OfflHBg^^)i»:«-»U-C 
(77), tHt^*SrWJS58^S 0 *43, ftBIBfigc 
f4=^fa-*K4oT»®»#-CJfc»sr iai-Ct 

s. ei±<oift^-eiai 3 <o ®*87 3 t?ffl 4 Hfcrtxe(o 

(7 4, 75, 76, 77)14, Ell (Olt&SU 6 X 
m>nz>o wjffl 8 -et4, sco?--? 

ztyy.'f-vt Wcox- * <7>ffiMM»(OffJI*§3lco1--< 
X Z&myltmz, c4xb(Og+#)e«-CffiB@Mic(OX 
= 0 (Oj£«(OB58lV'^t>ffiBi<oeS^iesv't><OSrSU ! 
*MW»9~»S*B’r. r<O*j£-0’bl2 2 (a) ~0 7 
(a) Ic^Lfcjfc&liWs 1~S 6 © 7 VVX^)- Vw 

^^JS'j-e^ s. 

[0 0 5 0] £l±ift^Lfc4o(r, Mm^&nzfyy 

‘?vttm<n>y^'s*'<9 bfr&ffl&Lxmmyyx?- 
v'/im<r>*r-9 £(0*BMH&£H-»-f54 5fc:LT 

t, ■7y**}‘vt<r>im(r>^%ftX%%' L It&^x, 

%m<8>7y x s ?'yt'om\&1-Z>ZbtfX$; 5. *fc, 

y Kov'-ctm Lit#®® 

[oo5i] (i3 oiifflii) m i <onmx>Mm& 
4U ! ^2C0^2i6(OJg|®T?l4, y-y>*'<* h/KOSI^lc 
Sbig^t L.-CjS^U'— f)t-SrffiV'fc7)S, mmyttLx 
^iajtSrfflV'5 rivets. -5Tm)tS:fflV'S»^l4, 
mi<omiomm<ommxm>itmmx, 
<D%mixzz>m&m<oy— *p®B3tc:, 
^3fc-etS7^^3tS4 4540 ? «IW88i LX^iUitm 
*«**«& (H^-Bri*) rco4o*«K-e 

mHL1tyyy*-<9 i <o%mnm^hmL< 

^*Jtt55(cS^<^j£-eiti4-t-S. 

[0 0 5 2] 7n y f— y— JXj 34 U ! 6 fe( 0 |g®^^n 
-/K 07 ^V^^<^ h/V'SrSjjejti L-T 5 3 2 nnKO'SI 
m3feSrfflV'ta]^L.fcig^Sr. ^rH^txEl 1 4 (a) 45 
41*014 (b) IC^f. *fc, Jt«(Ofc«>|C@ 1 4 
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(a) is .ttfBi 4 (b) oflsicia^w— fjt-eae 

(c) 1 4 

(d) fcU#t. Hi 4 (a) X*7-£y htt£«fc» 
(8 0) T^LfcffileKJrTSt. Yt-fkVXt^ 
t 2 , Ztl<bVV-?tt> 014 

(clot/, t 2 ’ . t 3 ’ tmt5, PISIKL-C 
El 14 (b) X*7-ty HSSrttifc (9 0) T/T*Lfctt 
leK^-fSt, \f-7k LT Ul , u 2 , 

So rtlbrof- ^14, 01 4 (d) Ou,’ , u 2 * . 
u 3 ’ t*f£-fSo Lit^o T. mmt/tkLx 

ffli'T9J5£L ItJ-v's*'*-? h/vA^'b > 09*341*12 
i o \ztf Lfc^lfie 4 o T5l5)3ism as«B'JT# s r t tfi 

** 5 . *%m<ob 

IBTI4, *7*y Hi*H*KH»4<J6»TV'5a*» 
*7-ty Me4oTI4, 
ft&xb 4v\, 

[0 0 5 3] &LtIftlKL;fc4 5le, 

I4>5#*3 k&m&Kk LT/BV'fc®£tJ*l&LTibfc© 
&m\zi.5*7-ty ttfhZo L.a>u iogfii, f 

bZG-r 

S&fflS§£;fiV'T|H]irc#S. 

[oo54] gn <Dmm<r>Bi&*5 4u*jr 3 <omm(oBW> 

TI4, H*Jfc«fc*<J<#»fc4 0H** 

^7^^0Wmv', ®2<Dmm<DBmxtt#w 
M&mni-zijmx&m®??*?-? 7 vmi&no 

ft, 

<, r©ttfct>, Settle iDWlt s 2ri£. -*.-7>v 

#i!fc^t>*iJfflT#s. 

[0 0 5 5] £fc. $1 <OHifi©^llB^t>^3©||lteO 

TKirm, *»«*«*, 

©ifniem-rS^leoV'TIft^Lfc^, C<Z>£ifcl4lJl 
-©fe»«ltSrSSULfcV'^le!Rrle#S6-cfc5. L2» 
L, it®® 6 X<Dit&&$koX'<X SrWSU«|5 8 le&ix 
tf, Slft©ii7'7^f7('Wt0MlEtWT?t 
S 0 #5>le, 
ftcoi§£-cfc, 

-^©JSL^SrfT-oTSfAi^r-^Sr^UT, :)ii 
«fft SrJt*rt-iitf««©#l|i^5^^y 7% m<D 
m8.ithimxz z>, #e>ie, *fc, n-osi^ 
h^kmm7 , 7^-y7^nx>^^7 y* 
AWfeZtix^zmtx, -r-^-^iefe^ft-o' 
S*»0«l|l7'? X*y 9 &®<D 7 -7 V*g<D&&dS , h 
C«^J«7’7 y7<T>y^ >lft<D&&<D-& k ~&t 

St #14. £*<7>mm7 , 7 7‘?y71*.®k®mfe7’7 7 
1-y7k <nttfctz>7 -? ytoofttt&Btm&ZtiZtiik 

Kelt, **v«xois*f)t«:jftast, 
y7^^s'^W«*afi£tt;Sr*»5wt'b-e#S. * 
fc, h/H4, !£-<7>if? 



##»&*&:/? *^7 *£tt-er4*<, «»oin«-d‘e> 

t£Z>7‘7 7=f-y7<T)7'<7 h/l'SriS®LTt iV'„ r© 

4 5 ic-f S t «•)£ <*>*&$£> e. * S 7° 7 7. f - 7 7 <K> 13 feifi 
T# So 

[0 0 5 6] 4fc, BiroHi6w^l®^e)^3roillS(e) 
)£)!®TI4. y-WT.'Z? h/K£>Istf# 
OMWH>SrfflV'T^3t*Sr^^TVl-S*i!fe«rfflv>TV' 

5 i>K V- h«ltBSrW-T SW«3ttt«Sfcl4)fi^^3ttt 
ScloSa^^S^^^T^/^WSS^fflV'TtJ: 
V'o e©): 5le-f*vlf^3fe§?Sr^^rT^'f 5&ga**V' 
©t, ag£i$ra£ttifgT#s„ 

[ 0 0 5 7 ] JR 1 <7>^16©Jgl®d>f> JR 3 ©UliO^T 
14, ?-9^~7*ft^ttft<nW£-?7*=}-v7Vi. 
!|s| ■(T>7-y's7'<7 y/v%%$£&$\<r>7-v's7'<7 Yfrk 
P-©®)S^BTSISi-J;5ieLfc. JH«S»tfJI&o 
fzm-s- \z.mmmi<r>7^'s*./7 bwtti47Fa-e;fcsa‘ 
6, rilbc^ b/Wtt&fcS&BTSMJtLfcT*-* 
ICS<J< tOTtJEV'ii, |§!-<D9]££ttT®£-fSe 
kiW*. U\ &ffi§gro#3tl®g, #3tS§cD0®r»$*3 
4 7 r >f /< Srffl V tt&Si® sMfcffttle 4 o 

T7-w|ft<o^aie^*Sr4^S^fcTfcS„ 

[00 5 8] *43, 7-^-<-7.W^I4, -«lef4^ 
BO*^±lfB#^T-|H]fi ; X.l4, ^neiKrowjietti* 
ittLTttfflT#S. ^fc»3^fiK#4bS^7^^7^le 
»LTfc^W*4afflT#S. 

[0 0 5 9] 

[18 W<d®%] «±Iii^Lfc<tpie, i&mv-f’y*'? 

KiRleit-<T®A(D|g#<0l#®Sr4 <0 fcbbt77^ 
Y ^&l!&%l&)7'7 7.J- y 7 ico^'XW&X SWT, 
ix>7-<7 Y/\'frbm*m j $ > z<D&-&<Di&*&t>frz>' 
b/utSritKE-fSt, #&«T 
^®r/7^.f-7^<7)^W5ffi^ieWSiJT#S. *fc, 
^Bro«^'b1W^leT#S„ 

[0 0 6 0] *fc, -«:ie 7 -7 y»sim^©iSS^ttKE 

Wle®v'©T, SS^, 

Lit3)5oT, ^KW7'7 
^ f - y 7 «SU^ffi45 ±V7y *3- y 7 WJ3SBTI4, r 
ti b (Dgemt 4 e>r mm^y * + y 7 <o$mw i ott 
s##setms©-e, mm®zf77‘f-y7<r>mPi 
^JS'J^^lcTtSo 

[00 6 1] *fc, ^^(D7 P 7^9 L 7^WJ^fe434 

0'7'7^5 1 7^WS'JS5ttTI4, 77V'77 

WT&sfc*, Bi-tstt»ieir<osa©m^fcs^ 
T&Ktf>!|$5&4ST#S. Lfc-JSoT, 7-fXL^</w4!P 
4>TA'(eii5V'm#d5*ix«, 

-r s r t * < gsmto? 7 ^^ 7 ^ eossmrowjii* t # 

So 

[0 0 6 2] £fc, 4:^07 ,, 7^^7^^JSij^ffi454 
t)57’7^g L 7^WS'JKfil4, »(C/nV^ u— fKBt-t 
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<os</u*\c mm L-caiJt^ p y- 

5 C t&VZZ, 

[ 01 ] 

rA< 08 tBS®-efe 5 . 

[12 2] 0 2 (a) U7Dy^-^r-7©7-7V^^ 
h/m-CfcS. 0 2 (b) 14, (PST) 

<n s 7~?'s7*'<9 hA'S'Cfc'S. 

[03] 03 (a) \S.'%M<F>7-v's*'<9 h;W0t?fe 
•5. 03 (b) 14, MMAfiJSt (PMMA) <D?-WA 
^9 h/p 0 -Cfe 5 » 

[04] 04 (a) 'f<r>7^'y7'< 

9 h/MI|-e&5o 04 (b) f4, (PE) 

07777^^ h/l-0-?£>5„ 

[05] 05 (a) 

b/>0-c*5o 05 (b) 14, (PC) 

(D7^'y^ j< 9 t'^®'C$>$ <> 

[06] 06 (a) (4 ¥~—)V7-—~?<07'?'S7^9y 

7p0-c&5o 06 (b) i4, (P VC) 

CD J-r'sx^-9 h7W04?$>5. 

[07] 07 (a) I40€lf-a— ^©7-777^7 h/P 
®-Ci>5 0 07 (b) (4, 7707 (PTFE) CDy-7 
>*•<9 h7P0T‘feS» 

[08] 08 (a) (4, m i (DmmoMmic&^xr- 

[®i] 



7 y 9 swacd ? ^ sT. 
^9 h/i-0-CfcSo 08 (b) 14, ffr£L 1t7-9'<- 
A (Dfllit 4-^-f ^t,-g:0-efo 5„ 

[0 9] IBlcD|l)6(DJg)ilw43V'-Cy-^-<-^f^fig(D 
7o- 0-Cfe6„ 

[010] £51 <D^ll6(D)g!ilc45V'r^W(D!i3JSiJi& 
f?P fc*(D^)i4:^-t-7n— 07?fc5. 

[011] £51<D^Jfe<D)gjffiJCioV'r*^K3t5|-SCD7-7 
h 7 P 0 t?fc 5 „ 

[ 012 ] £S 2 <Dg|« 50 J& 1 B 5 C:fcV'T 
<D^)BSr^-f7 n-0-t?fe5. 

[ 013 ] £5 2 <D|l^cD)g|ffilc: 4 JV'r*fti^(DWJSr 
f? p it fecD^Hg^-f 7 o — 0 t?£> So 

[®i4] ®i4 (a) i4, ■5raft-eaieLT®®cfc 
fe57D y \f— y— 7©7777^7 t'7l^0'T?fc5. 0 
14 (b) 14, 

D-/7©7V77^7 h/0||-Cfc?i„ 014 (c) 14, 
ia^)te-?®ligLT&#Ufc01 4 (a) t|SI-(D7n 
y tr— y— 7©7^7 h/W0-?fc£„ 014 (d) 54, 
j^ftft7?l»gUTEc#Ufc01 4 (b) i:P ]-<D6fi 
ISSAyn— /KD9-^VA^i^ h/P0'C&?> o 
[ft^CDtaUl] 

l-»y77f77, 2-^/H'3 7'<T, 3-W 
— Fgfi, 4 - 7 ^V#)fcS§, 5 - 15 ®®, 6 — Jfctfc 
®, 7 -y-^^-p«.fa®®, 8 -wj®, 9 -^susi 

[02] 
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